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Quantum theory, although created some 100 years ago, only now starts
to bear its real fruits. We are entering the age of quantum technological rev-
olution, the results of which we can’t imagine or predict. According to some
experts the Universe is a Quantum Computer [Llo13b]. It is not exactly clear
what is meant by this statement since it is accompanied by another state-
ment: it processes quantum information. The concept of information is, also,
not very clear in itself. Imagine there are no sentient beings in the Universe
- how shall we define “information”? There are many different mathematical
kinds of information, usually they depend on the concept of “probability”,
but is there such a thing as an “objective probability”? And if there is, does
it belong to the quantum universe or just to “its interpretation”? These ques-
tions are usually not confronted by the enthusiasts of quantum computing.
This is understandable because quantum computing indeed opens the win-
dow towards new and extremely powerful technologies, therefore it creates
new jobs and new perspectives. It certainly leads us into a whole new world,
beyond our imagination. The limits for quantum computations, as assessed
today [Llo00] may easily prove to be unrealistic, one or another way, since
“It seems to be as hard for classical computers to simulate quantum weird-
ness as it is for human beings to comprehend it. [Llo13a]” Very few authors,
taken over by the quantum excitement, pause to think about the limitations
of quantum theory itself. And even if they do, they do so on odd days of the
week, forgetting it completely on even days.

Jonathan P. Dowling of Quantum Science & Technology Group and Hearn
Institute of Theoretical Physics at Louisiana State University predicts that
some day, in a not so distant future, perhaps, there will arise a quantum
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mind [Dow13b].

The appropriately programmed and sufficiently powerful quan-
tum computer, with the right inputs and outputs, has a mind in
exactly the same sense human beings have minds, but it will have
a mind that, unlike me, also thinks in Hilbert space and therefore
super-exponentially transcends the human mind. ... Suppose the
quantum mind gives us and our classical AI colleagues the quan-
tum Turing test, and we fail, and it then decides that we are a
threat (or more likely a waste of resources) and kills all of us off.
1

While there is certainly such a possibility, the same author, when in a more
relaxed mode, admits that there are some bizzare things about quantum
theory and relativity that cause him to contemplate the idea that [Dow13a]

... there is some ur-theory, likely a phenomenological one,
which unifies non-relativistic quantum theory and non-quantum
relativity theory. ... some intermediate unified theory between
quantum gravity and what we have now and that this theory in
certain limits produces non-relativistic quantum theory and non-
quantum relativity theory.

It is clear from the above that quantum theory, as it is conceived today, is not
assumed to be applicable beyond the domains where has been so successful
thus far. Where are the limits of present day linear, Hilbert space based
quantum algorithms? Are they down in the Planck scale phenomena? Or
are they in the large scale cosmology? Or, perhaps, in the intermediate scale
complexity? Perhaps they are far away from us, but, perhaps, they are right
under our nose? George Francis Rayner Ellis, Emeritus Distinguished Pro-
fessor of Complex Systems in the Department of Mathematics and Applied
Mathematics at the University of Cape Town in South Africa, in his paper
on the limits of quantum theory recognizes the difficulty and admits [Ell12]:

1If quantum AI has so much much space in the infinity of dimensions of the Hilbert
space, why would care at all about matter restricted to just three dimensions of space and,
perhaps, only one dimension of time? Unless it exactly “time” that they can’t, in spite of
their super-exponential capabilities that they can’t fit into their Hilbert space?
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Unitary quantum physics is fundamental in that it applies to
everything at a foundational level in the hierarchy of complexity,
except when state vector reduction takes place in consequence of
a process that is yet to be determined.

So, here we have it: there is still the mysterious state vector reduction.
Louisiana State University physicist and NASA Space Act awardee Jonathan
P. Dowling, quoted above, laughs loudly at Roger Penrose with his ideas of
gravity induced wave collapses [Dow13b, p. 417]:

What is Penroses beef with the classical computer? From
reading The Emperors New Mind, it is difficult to tell as that
book is all over the map. The reader is introduced to a wildly
disparate collection of topics such as Newtonian mechanics, quan-
tum mechanics, cosmology, and quantum gravity before Penrose
attacks the strong AI hypothesis in the last couple of chapters.
No physicist in his or her right mind would think quantum gravity
has anything to do with human consciousness.

And yet he comes close, though by a different way, to essentially the same
conclusion as Penrose: gravity may be important for understanding some of
the puzzling features of quantum mechanics. The idea is not new. The first
rough formulation belongs probably to a Hungarian physicist F. Karolyhazy
who suggested that uncertainties of the gravitational field may cause reduc-
tion of wave functions for sufficiently massive bodies. In a first 1966 paper,
[Kar66], he sketched just a general idea without even using explicitly the
notion of quantum jumps. Twenty years later,F. Karolyhazy, A. Frenkel and
B. Lukacs [KFL86] suggested a stochastic influence of the gravitational field,
based on the ideas by Ph. Pearle [Pea84]. Diosi and Lukacs [DL87, DL89]
then suggested the need to create a unified theory of Newtonian Gravity
and Gravity, while Holba and Lukacs [HL91] pointed out the elusive phe-
nomenon of the anomalous Brownian motion as a possible result of gravity
related stochasticity in quantum wave packet dynamics.

Yet there are no convincing reasons why it is gravity and not something
else that participates in the processes of transformation of the quantum po-
tentiality into classical actuality. Usually it is mentioned that gravity is a
universal interaction, and quantum wave packet reduction processes seem to
be also a universal phenomenon. Yet such a reasoning may as well distract
us from looking for other reasons. For instance, if the experiments described
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by A. G. Parkhomov [Par09] are to be confirmed in different experimental
environments, then it is, perhaps, another long range weak interaction, not
yet known, that can be responsible for the control and regulation of quantum
randomness and stochasticity. If so, then, while the standard linear quan-
tum predictive schemes may be perfectly justified for making predictions
about averages, they may be inadequate for other goals involving one-shot
(or several-shots) processes.

Essential nonlinearity of the involved processes may be necessary for their
understanding. Nonlinearity in quantum phenomena is usually dismissed by
invoking its incompatibility with Einstein’s causality[Gis89, Pol91, Cza91].
These arguments, as it is usual with no-go theories, can be circumvented (for
instance, as in [Ken05]).

Nonlinearity in quantum theory would have serious consequences for
quantum cryptography, and also for quantum computation [AL98]. Yet non-
linear deformations of quantum mechanics can have more than just one form.
Usually, when discussing nonlinearity, only a mild form of Weinberg’s type
nonlinearity [Wei89a, Wei89b] is being invoked - nonlinear evolution of pure
quantum states (nonlinear Schrödinger equation) or density matrices (non-
linear Liouville equation).

But there exist other types of nonlinearities. For instance we may keep
the Schrödinger equation linear, but admit some nonlinear “observables”.
This is similar to the type of nonlinearity I have introduced in section “Are
quantum fractals real?”, where the Schrödinger equation is linear, but the
transition probabilities in jump processes are of the form |(x, y)|2β, with β
not necessarily being equal to one. This is similar to what we see in Nature
when studying 1/f noise: there are natural phenomena of self organized
criticality with power spectrum of the type 1/fα, with α near one, but α ̸= 1
[Bak96, Jen88, Buc00, Mil02]. Whether such a tweaking of the standard
probabilistic interpretation of quantum theory is of any use can be answered
only by experiments, but before making any experiment at least an outline
of a theory should be available.

Quantum computing is about the coupling of quantum to classical com-
puters. EEQT provides the framework for a mathematical description of a
one-run behavior of such a system. The border between classical and quan-
tum can be put at a convenient and reasonable place - depending on the
needs. Defining borders is always phenomenological. Every particular phys-
ical theory has its limits of application and these limits are never sharp. It
is the user that decides where to put the limit.
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One of the most important conclusions from the EEQT formalism is that
the simultaneous measurement of several noncommuting observables does
not necessarily lead to obtaining a useless set of data. Data at the output
can be chaotic, but they can have an internal structure that carries infor-
mation. So far the main source of chaos and disorder has been ascribed to
(also phenomenological) environment and decoherence. That is too rough.
Simultaneous measurement of noncommuting observables may well lead to
fractal-like patterns and to self-organization [NP89]. Nature measures it-
self, and it does not have human prejudices concerning the interpretation of
Heisenberg’s uncertainty relations! Nature measures itself, and it does not
have human prejudices concerning the interpretation of Heisenberg’s uncer-
tainty relations! The future of quantum computing may benefit from such,
thus far neglected, processes.
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[DL87] L. Diosi and B. Lukács. In favor of a newtonian quantum gravity.
Annalen der Physik, 44(7):488–492, 1987.

[DL89] L. Diosi and B. Lukacs. On the minimum uncertainty of space-time
geodesics. Physics Letters A, 142(6,7):331–334, 1989.

[Dow13a] J. P. Dowling. On the curious consistency of non-relativistic quan-
tum theory with non-quantum relativity theory. Quantum Pundit
Blog entry, September 2013.

[Dow13b] Jonathan P. Dowling. Schrödinger’s Killer App: Race to Build the
Worlds First Quantum Computer. CRC Press, 2013.

5



[Ell12] George F. R. Ellis. On the limits of quantum theory: Contextuality
and the quantumclassical cut. Annals of Physics, 327:1890–1932,
2012.

[Gis89] N. Gisin. Stochastic quantum dynamics and relativity. Helvetica
Physica Acta, 62:363–371, 1989.

[HL91] Agnes Holba and B Lukacs. Is the anomalous brownian motion
seen in emulsions? Acta Physica Hungarica, 70(1-2):121–139, June
1991.

[Jen88] Hendrik Jeldtoft Jensen. Self-Organized Criticality. Cambridge
University Press, 1988.

[Kar66] F. Karolyhazy. Gravitation and quantum mechanics of macro-
scopic objects. Il Nuovo Cimento A, 42(2):390–402, March 1966.

[Ken05] Adrian Kent. Nonlinearity without superluminality. Physical Re-
view A, 72:012108–1–012108–4, 2005.

[KFL86] F. Karolyhazy, A. Frenkel, and B. Lukács. On the possible role of
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